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1 . This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 

□ 



sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description claims ^ OT ^^ *5*^ e 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 
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Facsimile No. 0 8 - 6 6 7 7 2 8 8 


Authorized officer 

Bengt Christensson/MP 
Telephone No. 08-782 25 00 



Form PCT/IPE A/409 (cover sheet) (January 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SE99/02496 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
the international application as originally filed 

| 1 the description: 

pages _ , . 

pages __ 

pages _ 

| 1 the claims: 

pages 

pages 

pages . 

pages 



. as originally filed 
. filed with the demand 



filed with the letter of 



, as originally filed 

, as amended (together with any statement) under article 19 

. filed with the demand 



, filed with the letter of 



1 | the drawings 

pages 

pages 

pages 



. as originally filed 
, filed with the demand 



, filed with the letter of 



| 1 the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



. filed with the letter of 



2 With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language wnicn is,. 

| 1 the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

I I the language of publication of the international application (under Rule 48.3(b)). 

H the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 1 or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
[ [ contained in the international application in written form. 
[ | filed together with the international application in computer readable form. 
[ [ furnished subsequently to this Authority in written form. 
I I furnished subsequently to this Authority in computer readable form. 

[— I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

^ Se^ -dable fo ™ is identical * the written ^™ **** ta 

I 1 been furnished. 

4. [^] The amendments have resulted in the cancellation of: 



□ 
□ 

| | the drawings, sheet/fig 



the description, pages 
the claims, Nos. 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70. 16 
and 70. 17). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SE99/02496 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 



Claims 1 — 7 
Claims 



Claims 1-7 
Claims 



Industrial applicability (LA) Claims 1 -7 

Claims 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

The present invention relates to a process for the preparation 
of gas-actuated car safety devices such as air bags, safety 
belt tighteners, inflatable neck supports and similar such 
devices. The invention also concerns pyrotechnical gas 
generating substances made according to the process. 

Pyrotechnical gas-generating substances made according to 
earlier techniques suffer from a number of disadvantages For 
instance, the gas formed contains hot solid particles and is 

poisonous . 

The invention is intended to overcome these drawbacks. This is 
achieved in that the pyrotechnical material comprises 
guanidine dinitramide. 

A suitable as a gas-generating compound in gas generators, for 
vehicle safety equipment such as airbags, is described in WO- 
Al-9855428 (p. 1, lines 24-38), cited in the International 
Search Report. This document is considered to show the closest 
background art. The compound consists of guanylurea 
dinitramide and is an oxidiser (p. 1, lines 11 1J) . 
Furthermore, a binder can be used to increase the pressability 
(p. 3, lines 4-7). Moreover, the compound is fully soluble m 
ADN (p. 3, lines 27-29) . 

The process for the preparation of gas-actuated car safety 
devices according to claim 1, is considered to give rise to an 
unexpected technical effect, i.e. the gas-generating 
substances can be simply recovered for re-use as gas 
generating substances in a similar or a different product. 
Thus, this claim is not considered to be obvious for a person 
skilled in the art. 
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International application No. 
PCT/SE99/02496 



Supplemental Box „ . . 

(To be used when the space in any of the preceding boxes ts not sufficient) 



Continuation of: V . 

The essential technical features of independent claim 4 are 
similar to those in claim 1. Thus, this claim is novel and is 
considered to have an inventive step. 

In accordance with the arguments stated above, the invention 
in claims 1-7 is novel, is considered to involve an inventive 
step and has industrial applicability. 
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From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



To: 



FALK, Bengt 
Bofors Support AB 
Patents and Trademarks 
S-691 80 Karlskoga 
SUEDE 



Ml.. 



Date of mailing (day/month/year) 

13 July 2000 (13.07.00) 






Applicant's or agent's file reference 
3714 PCT 


IMPORTANT NOTICE 


International application No. 
PCT/SE99/02496 


International filing date (day/month/year) 

29 December 1999 (29.12.99) 


Priority date (day/month/year) 

30 December 1998 (30.12.98) 


Applicant 

. NEXPLO BOFORS AB et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
EP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
13 July 2000 (13.07.00) under No. WO 00/40523 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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The International Bureau of W1PO 


Authorized officer 


34, chemin des Colombettes 


J. Zahra 


121 1 Geneva 20, Switzerland 


. Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 3395367 
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INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 



Bofors Support Ab Patents and 

Trademarks 

691 80 KARLSKOGA 
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PCT 



NOTIFICATION OF TRANSMITTAL OF 
INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



Date of mailing 
( day /month/year) 



15-03-2001 



Applicant's or agent's file reference 

3714 PCT 


IMPORTANT NOTIFICATION 


International application No. 

PCT/SE99/02496 


International filing date (day /month /year) 

29-12-1999 


Priority date (day /month/year) 

30-12-1998 


Applicant 

Nexplo Bofors AB 
et al 



The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 



The applicant must enter the national phase before each elected Office by performing certain acts (filing translations 
and paying national fees) within 30 months from the priority date (or later in som Offices) (Article 39(1)) (see also 
the reminder sent by the International Bureau with Form PCT/IB/301). 



where^a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary anamination report. It is the applicant's resp- 
onsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PCT 
Applicant's Guide. 





Name and mailing address of the IPEA/ 
Patent- och registreringsverket Telex 
Box 5055 17978 
S-102 42 STOCKHOLM PATOREG-S 
Facsimile No. 08-667 72 88 


Authorized officer X v 
Telephone No. 08-782 25 00 
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PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
3714 PCT 


See Notification of Transmittal of International 
FOR FURTHER ACTION p^^^ Examinat ion Report (Form PCT/TPEA/416) 


International application No. 
PCT/SE99/02496 


International filing date (day/month/year) 
29.12.1999 


Priority date (day/month/year) 
30.12.1998 


International Patent Classification (IPC) or national classification and IPC7 




C06D 5/06, C06B 25/34 


, C01B 21/082, B60R 21/26 


Applicant 






Nexplo Bofors AB et al 





This international r*eliminary examination report has been prepared by this International Preliminary Exarnining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 4 



sheets, including this cover sheet 



[—1 This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or^win^ ^ have 
I — I been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of ~~ sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-Establishment of opinion with regard to novelty, inventive step and industrial applicabiUty 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial appUcability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 
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vn 
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vm 
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Date of submission of the demand 
18.05.2000 


Date of completion of this report 
14. 03.2001 


Name and mailing address of the IPEA/SE 
Patent- och registreringsverket Telex 
Box 5055 17978 
S-102 42 STOCKHOLM PATOREG-S 

Facsimile No. 08-667 72 88 . 


Authorized officer 

Bengt Christensson/MP 
Telephone No. 08-782 25 00 



Form PCT/IPEA/409 (cover sheet) (January 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SE99/02496 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

| | the description: 

pages ; 

pages . 



, as originally filed 
, filed with the demand 



, filed with the letter of 



| | the claims: 
pages 



pages 
pages 



, as originally filed 

, as amended (together with any statement) under article 19 

, filed with the demand 



, filed with the letter of 



1 1 the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 
pages 



, as originally filed 



, filed with the demand 



pages 



, filed with the letter of 



2 With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise mdicatedunder this item. which is- 
These elements were available or furnished to this Authority in the following language . 

| — | m e language of a translation furnished forme purposes of international search (under Rule 23.1(b)). 

I I the language of publication of the international application (under Rule 48.3(b)). 

H the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 — 1 or 553\ 

3 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| ] contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

I 1 furnished subsequently to this Authority in computer readable form. 

H The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
pl ffiS^ffinft^^ readable form is identical to the written sequence listing has 

I — I been furnished 
4. | | The amendments have resulted in the cancellation of : 
| | the description, pages 

| | the claims, Nos. 

| | the drawings, sheet/fig 



1-1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
5 - 1 I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).* 

* Replacement sheets which have beenjurnished to the receiving Office in response to an invitation under Anicle 14 are referred to 
ZthTs report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70.16 
and 70 J 7). 

« Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SE99/02496 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 



Claims 1 — 7 
Claims 



Claims 1 — 7 
Claims 



Industrial applicability (IA) Claims 1-7 

Claims . 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

The present invention relates to a process for the preparation 
of gas-actuated car safety devices such as air bags, safety 
belt tighteners, inflatable neck supports and similar such 
devices. The invention also concerns pyrdtechnical gas- 
generating substances made according to the process. 

Pyrotechnical gas-generating substances made according to 
earlier techniques suffer from a number of disadvantages. For 
instance, the gas formed contains hot solid particles and is 
poisonous. 

The invention is intended to overcome these drawbacks. This is 
achieved in that the pyrotechnical material comprises 
guanidine dinitramide. 

A suitable as a gas-generating compound in gas generators, for 
vehicle safety equipment such as airbags, is described m WO- 
Al-9855428 (p. 1, lines 24-38), cited in the International 
Search Report. This document is considered to show the closest 
background art. The compound consists of guanylurea 
dinitramide and is an oxidiser (p. 1, lines 1 J . ^"f * 
Furthermore, a binder can be used to increase the pressability 
(p. 3, lines 4-7)'. Moreover, the compound is fully soluble in 
ADN (p. 3, lines 27-29) . 

The process for the preparation of gas-actuated car safety 
devices according to claim 1, is considered to give rise to an 
unexpected technical effect, i.e. the gas-generating 
substances can be simply recovered for re-use as gas 
generating substances in a similar or a different product. 
Thus, this claim is not considered to be obvious for a person 
skilled in the art. 



/. . 



Form PCT/1PEA/409 (Box V) (January 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SE99/02496 



Supplemental Box . 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: V . 

The essential technical features of independent claim 4 are 
similar to those in claim 1. Thus, this claim is novel and is 
considered to have an inventive step. 

In accordance with the arguments stated above, the invention 
in claims 1-7 is novel, is considered to involve an inventive 
step and has industrial applicability. 
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PCT 

REQUEST 



The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



International Application No. 



PCT/ SE99/G245S 



2 9 -12- 1999 



International Filing Date 



The Sv/edish Patent Office 
PCT International Application 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 
(if desired) (12 characters maximum) 



3714 PCT 



Box No. I TITLE OF INVENTION 

fTM^Hri*-i a n? Tj^J 




Box No. II APPLICANT 


Name and address: (Family name followed by given name; for a legal f^Mj^^, 
designation. The address must include posta code and name of country. The country >of the 
addreTs indicated in this Box is the applicant's State (that is, country) of residence if no State 
of residence is indicated below,) 

Nexplo Bofors AB 

S-691 86 KARLSKOGA, Sweden 


P" 7 *] This person is also inventor. 


Telephone No. 


Facsimile No. 


Teleprinter No. 


State (that is, country) of nationality: 

SE 


State (that is, country) of residence: 

SE 




Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTORY) 


Name and address: (Family name followed by grven name; for a legal ^^J^jS^fthi 
designation. The address must include posta code and name of country. ^ C ™^°1™ 
adareslindicatedinthisBoxistheappRcant's State (that is, country) of residence if noState 
of residence is indicated below.) 

Sjoberg, Per 

Hertig Carls Alle 29 

S-691 41 KARLSKOGA, Sweden 


This person is: 

| | applicant only 

|x | applicant and inventor 

1 1 inventor only (If this check-box 
*— 1 is marked do not fill in below.) 


State (that is, country) of nationality: 

SE 


State (that is, country) of residence: 

SE 


skk^^ naff"" - n^ssr^sA ubseusm 


| ] Further applicants and/or (further) inventors are indicated on a continuation sheet 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is±Ettfcy/has been appointed to act on behalf ai 
of the applicants) before the competent International Authorities as: I — ■ 


yent | | common representative 


~ Name and address: (Family name followed by given name; for a legal entity, fill [official 
iamc designation. The address must include postal code and name of country.) 

Falk, Bengt 
Bofors Support AB 
Patetns and Trademarks 
S-691 80 KARLSKOGA, Sweden 


Telephone No. 

+46 586 81521 


Facsimile No. 

+46 586 85742 


Teleprinter No. 


I—I Address for correspondence: Mark this check-box where no agent or common representative is/has been appuuued <md u« 

| 1 space above is used instead to indicate a special address to which correspondence should be sent 1 


Form PCT/RO/101 (first sheet) (July 1998; reprint July 1999) <° '*» request jorm 



PCT/SE99/02496 
29.12.1999 



Sheet No. 



Box No.V DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes: at least one must be marked): 

Regional Patent . . 

□ AP ARIPOPatent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi. SD Sudan, SL Sierra Leone, SZ Swaziland, 

UG Uganda, ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 

□ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 

Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 
H EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 

□ OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo; CI Cdte d'lvoire, CM Cameroon, 

GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and 
any other State which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment 

desired specify on dotted line) • • • : m; ;;*::;•* 

National Patent (if other kind of protection or treatment desired specify on dotted line) : 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
-□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 



AU 
AZ 
BA 
BB 
BG 
BR 
BY 
CA 



CU 

CZ 

DE 

DK 

EE 

ES 

FI 

GB 

GD 

GE 

GH 



HU 

ID 

IL 

IN 

IS 

JP 

KE 

KG 

KP 



AE United Arab Emirates 

AL Albania 

AM Armenia 

AT Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 

Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia - . . . 

Spain 

Finland 

United Kingdom 
Grenada 

Georgia 

Ghana 

GM Gambia 

HR Croatia 

Hungary 

Indonesia 

Israel 

India 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
o 
□ 
□ 
□ 
□ 
□ 



LR Liberia 

LS Lesotho 

LT Lithuania 
LU Luxembourg 
LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR 
TT 
UA 
UG 
US 



Turkey 

Trinidad and Tobago 

Ukraine 

Uganda 

United States of America . 



KR 

KZ 
LC 
LK 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 



□ UZ Uzbekistan 

□ VN Viet Nam 

□ YU Yugoslavia 

□ ZA South Africa 

□ ZW Zimbabwe 

Check-boxes reserved for designating States which have 
become party to the PCT after issuance of this sheet: 

□ 

□ 



I | l,iv on Ldiixa L— i 

Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being ; excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
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Case 3714 



Gasbildare f5r gasdrivna bilsflkerhetsdetalier. 

Den pyrotekniska gasgererande substansen i ett airbagaggregat har till uppgift att snabbt fylla 
airbagens tygp&se med gas sk att den bildar ett eftergivande skydd mellan passageraren och 
bilens inredning. Airbagaggregatets ftmktion och sSkerhet samt den omgivande miljdn staller 
ett antal krav pi den anvanda pyrotekniska gasgererande substansen och den gas som den 
genererar. Samma krav stalls pk de pyrotekniska gasgenererande substanserna i andra 
gasdrivna bilsMkerhetsdetaljer s&som baites-strackare, uppblisbara nackskydd etc. 

Den i samtliga dylika bilsakerhetsdetaljer genererade gasen fir s&lunda inte inneh&lla fasta 
heta partiklar, som kan brSnna sig igenom systemets huvudkomponent de dari ing&ende 
gasfyllda tygpSsarna ochskada passageraren eller riskera sakerhetsdetaljens hela funktion. 
Den idag fi>r dessa Sndam&l vanligaste pyrotekniska gasgenererande substansen, 
natriumaziden, uppfyller inte helt detta villkor och darfSr anvSndes i samband med denna 
gasgenererande substans extrafSrstarkta tygp&sar £8r att stoppa de vid natriumazidens 
£8rbranning bildade fasta partiklarna. Behovet av denna extra fSrstarkning innebSr att varje 
dylik bilsSkerhetsdetalj fir en starre vikt och volym Sn vad som eljest 8r pSkallad av dess 
avsedda funktion. 

I miljSkraven for de fSr h3r aktuellt andamil utnyttjade pyrotekniska gasgenererande 
substanserna ingSr vidare att dessa inte ftr alstra gasblandningar, som inneh&ller halsovMliga 
halter av giftiga gaser. De gifliga gaser som i fbrsta hand skulle kunna bli aktuella i detta 
sammanhang 3r, eftersom de bildas genom fbrbrSnningn av gasgenererande substanser, nitrfisa 
f5reningar, NO x , och kolmonoxid. Om klor ingSr i den gasgenererande substansen bildas aven 
saltsyra.. 

Dessutom kravs av den gasgenererande pyrotekniska substansen i en gasdriven 
bilsakerhetsdetalj att denna substans skall ha en h6g verkningsgrad, vanned avses att den 
skall ge mycket gas per vikts- eller volymsenhet gasgenererande substans. N3r det gSller 
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natriumaziden har denna inte n&gon sfirskilt h6g verkningsgrad i och med att det endast bildas 



natriumazid, som gasgenererande substans uppfylla bilfabrikanternas krav p& l&g vikt och 
liten volym fSr de aktuella bilkomponenterna. 

Ett ytterligare villkor £5r de har aktuella pyrotekniska gasgenererande substanserna fir att 
samtliga dessa skall vara termiskt stabila i det avseendet att de inte p&verkas av de mycket 
h6ga temperaturer, som kan fSrekomma i en bilpanel i varma klimat. Nitrocellulosan fir ett 
exempel pa en substans, som inte uppfyller detta villkor, men som i fivrigt skulle vara tfinkbar 
och som idag dessutom anvfinds f8r detta findam&l trots att den ger den aktuella 
bilsfikerhetsdetaljen en begrfinsad livslfingd. 

UtGver ovan angivna krav m&ste den som pyroteknisk gasgenererande substans i 
bilsSkerhetsdetaljer anvfinda produkten £»r att sSkerstalla en fullgod funktion aven uppfylla 
flera villkor vad avser en egna brinnkaraktaristiken. Den ideala fbr detta Sndam&l utnyttjade 
pyrotekniska gasgenererande substansen skall sMunda ha en h8g brinnhastighet, som inte 
p&verkas av tryck och eller temperatur. I detta avseende Sr natriumaziden den ideala 
substansen, men den har som redan p&pekats flera andra nackdelar. 

En ytterligare en grupp av vid den egna fbibrSnningen gasgenererande substanser som prflvats 
som gasbildare i bilsSkerhetsdetaljer Sr nitraminbaserade knitkompositioner sSsom RDX, som 
t ex anvants i blandningar med cellulosaacetylbutyrat. En nackdel med de nitraminbaserade 
kruten fir emellertid att dessas brinnhastigheter fir kraftigt tryckberoende. Vid ett allt f5r ligt 
tryck slocknar sSlunda f5ibrfinningen belt av medan den vid ett allt fBr h5gt tryck OvergSr i ett 
explosivt f8rlopp. Dessa nackdelar har man visserligen, som firamg&r av USA-patentet 
5695216, kunnat komma tillrfitta med genom att konstruera kraftiga inneslutningar fiir 
gasbildaren och fbrse dessa inneslutningar med tryckavlastningar men fiven om detta 
fimgerar, och fungerar bra si medfSr det samtidigt att konstruktionen belastas av extra 
detaljer och kostnader. 



gas av ca 40 % av den fasta substansen. Denna l&ga vericningsgrad gOr det svSrt att med 



F6religgande uppfinning han£8r sig nu till utnyttjandet av en f5r hfir aktuellt anvfindnings- 
omr&de helt ny pyroteknisk gasbildande substans, nfimligen den ur guanidin och 
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ammoniumdinitramid latt framstallbara fSreningen guanidindinitramid, som har nedanstaende 
kemiska foimel. 

fJ-H 

Enligt uppfinningen kan guanidindinitramid s&lunda med fSrdel anvandas som pyroteisk 
gasbildande substans i gasdrivna bilsMkerhetsdetaljer s&som airbags, baitesstrackare, 
uppbl&sbara nackskydd etc. F6r detta 3ndam&l anvSnds guanidindinitramiden antingen i ren 
form eller tillsammans med andra gasavgivande eller syreavgivande substanser s&som t.ex 
guanylureadinitramid med vars hjalp huvudsubstansens brinn- och gasavgivningshastighet 
kan modifieras f&r varje sSrskillt behov. 

I uppfinningen ingSr silunda Sven sattet att i enlighet med det ovan sagda genom 
uppblandning av guandindinitramiden med andra substanser anpassa den erh&llna 
blandningens brinnegenskaper med hSnsyn till det £5r avsett anvandningsomr&det optimala. 

En vSsentlig fSrdel med guanidindinitramiden och blandningar av denna i vilka den ingSr som 
huvudkomponent 3r att dessa substanser i sig innehftller s&vSl oxidatorer som brfinsle. De Sr 
s&lunda i princip monokrut, vilka f8r den egna f5rbranningen inte behdver nigra 6vriga 
tillsatser eller ha tillg&ng till luftens syre. 



Ren guanidindinitramid brinner s&lunda med mycket hdg hastighet Sven vid l&ga tryck och 
fSrbranningens tryckberoende 3r l&gt. Tryckexponenten 8r ca 0,75. Vid atmosfSrstryck 8r 
guanidindinitramidens brinnhastigheten h«gre an nitrocellulosans brinnhastighet och nSstan 
lika h6g som natriumazidens. En markant fSrdel jamfSrd med natriumaziden Mr dessutom att 
guanidindinitramiden inte bildar nigra fasta fSrtrSnningsprodukter utan att den di den 
fSrbrSnns helt och hillet omsattes till gas. Detta inneb&r i sin tur att guanidindinitramiden d& 
den utnyttjas som gasbildande substans i airbagaggregat inte kommer att krava n&gon som 
heist extrafbrstarkning av gasp&sarna f8r att fbrhindra en genombrMnning av dessa. Denna 
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egenskap ger alltsi konstruktSren av dylika bilsSkerhetsdetaljer goda mdjligheter att minska 
p4 de ing&ende detaljemas vikt och volym utan att han f&r den skull riskerar sina produkters 
fiinktion. Guanidindinitramiden inneh&ller dessutom bara en kolatom varf&r halten av vid dess 
fSrbrSnning bildad kolmonoxid blir fbrdelaktigt l&g.Guanidindinitramiden Si vidare 
f5red6mligt termostabil med en smSltpunkt som ligger Over 130°C och en 
sOnderdelningstemperatur 6ver 160°C. 

Som redan antytts kan guanidindinitramidens forbrSnningshasti ghet och dMrmed givetvis 
substansens gasbildningshastighet modifieras genom inblandning av andra gasbildande eller 
syreavgivande substanser.En for detta anvSndningsomr&de synnerligen iSmplig 
tillSggssubstans Sr guanylureadinitramid som har nedanst&ende kemiska fonnel 

O N-tf 

ii n 

y£ N yC ^ W C ^VH 3 ti(M0 x ) x =C x H 7 0 s M 7 

Guanylureadinitramiden Sr som fSrening relativt enkel att framstalla ur guanylurea, som i sSl 
fall reageras med ammoniumdinitramid. Ren guanylureadinitramid har en fbrbrSnnings- 
hastighet, som Sr si mycket lagre 8n guanidindinitramidens att den i ren form itminstonne i 
vissa applicationer ar mindre ISmplig som gasbildare i bilsSkerhetsdetaljer, Dessutom 
inneh&ller den en extra kolatom varfbr de dSrav bildade ffirtrSnningsgaserna, om den ingSr 
som huvudgasbildare, kommer att inneh&lla en allt fbr hdg halt kolmonoxid Den rena 
guanylureadinitramidens fSrbranningen 8r dock stabil Sven vid l&ga tryck och dessutom 
tamligen oberoende av tryck och temperatur. Den brinner dessutom Sven den fullstSndigt utan 
bildande av fasta partiklar. Guanylureadinitramiden Si vidare termiskt stabil med en 
smSltpunkt 6ver 160°C och dess nedbrytning startar f&rst vid 180°C. Dess lagre 
brinnhastighet och dess kemiska siaktskap med guanidindinitramiden gdr den speciellt 
intressant som fBrbrSnningsmodulator fbr reglering av brinnhastigheten f8r en blandning av 
dessa bagge substanser. Genom blandning av dessa bagge substanser har det allts& blivit 
mojligt att framstalla gasbildare med f5r varje speciellt andam&l ISmplig brinnhastighet. 
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Blandningar mellan guanidindinitramid och guanylureadinitramid fbrbrSnns Sven under en sk 
ringa rtJkbildning att ett utlttst airbagsaggregat inte riskerar att fBrvaxlas med en uppstartad 
fordonsbrand , vilket tidigare ibland skett med tidigare typer av airbagaggregat t ex s&dana 
som inneh&llit azider som gasbildare. 

S&val guanididinitramiden som guanylureadinitramiden 3r sivSl yar £br sig som tillsammans 
pressbara till tabletter med god hailfasthet, varffir det i de fiesta fall tordevara lSmpUgt att 
utnyttja s&vSl den rena guanidindinitramiden som blandningar mellan guanidindinitramid och 
guanylureadinitramiden i form av pressade tabletter. Vid behov kan dSrvid en mindre mfingd 
bindemedel och d& fSretradesvis inte 6ver 10 vikts- % ingi, detta £Br att ge de pressade 
tabletterna en ytterligare forbattrad hailfasthet. 

De enligt uppfinningen aktuella substanserna har vidare den fSrdelen att de sedan de tjanat ut 
som potentiell gasbildare i en bilsSkerhetsdetalj, som fSrhoppningsvis ej kommit till aktiv 
anvSndning, p& ett enkelt sStt kan itervinnas fSr ateranvandning som gasbildare i en 
annorlunda eller liknande produkt. 

Trots att man idag vid all tillverkning av kemiska substanser av miljdskal 8r tvingad att 
fundera pk hur dessa nya produkter skulle kunna atervinnas och &teranv3ndas, si Sr det ingen 
av de idag som gasbildare i bilsakerhetsdetaljer anvSnda substanserna, som pa ett enkelt satt 
kan atervinnas sedan de tjanat ut men ej kommit till aktiv anvSndning. Eftersom 
bilsakerhetsdetaljer dessutom 3r preis vad de utg5r sig ffcr att vara nSmligen produkter som 
heist inte skall behova anvandas, sk kan man rakna med antalet icke anv3nda satser av dylika 
gasbildare, som maste tas om hand efter det att deras moderfordon skrotats kommer att 6ka i 
samma takt som dessa sakerhetsdetaljer kommer att inga i nybilsfloran. 

Den idag i stor utstrackning i bilsakerhetsdetaljer anvanda natriumaziden fbrekommer saiunda 
alltid i realiteten i form av en blandning, i vilken Fe2C>3 och silikat ingir och man har idag inte 
nagon verksam plan fbr hur den substansen skulle kunna ateranvandas. Natriumaziden 3r 
dessutom ytterligt giftig och man har darffcr bl a aven av den orsaken hittills inte sett nigon 
annan mdjlighet 3n att alltid destruera densamma sk snart som mOjligt efter det att den 
bilsakerhetsdetalj i vilken den ingatt har tjanat ut. Nitrocellulosan g3r inte heller att 
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ateranvSnda eftersom den ar instabil och sftledes bryts ner med tiden. Den enda praktiska 
destniktiosmetoden fSr ur skrotade produkter tillvaratagen nitrocellulosa blir dfirfbr precis 
som vid natriumaziden genom brSnning. 

Gu^dindinitramid och guanylureadinitramid 3r dSremot enhetliga och stabila produkter som 
dessutom 3r latta att omkristallisera, Skulle en nedbrytning trots allt ha skett i n&gon 
utstrSckning sk kan andi dessa produkter iteranvSndas efter en omkristallisation. Vid 
omkristalisationen tvattas ju alia eventuella nedbrytningsprodukter bort och den 
omkristalliserade produkten blir darfbr helt jamfbrbar med en nytillverkad. En ytterligare 
fbrdel Sr att omkristallisationen kan ske i vatten utan tillsatser av ISsningsmedel. Denna 
mdjlighet att itervinna och &teranvfinda gasbildama i skrotade bilsSkerhetsdetaljer av har 
avsett slag medffcr givetvis markanta miljdvinster j&mf&rt med de idag vanliga azidema och 
nitrocellulosakruten, som allts& alltid m&ste destrueras genom branning. 

Guanidindinitramiden ar sig m&ttligt ldslig i rumstempererat vatten och icke hygroskopisk 
medan guanylureadinitramiden 3r tamligen oldslig i kallt vatten men mittligt lfislig i vannt 
vatten. B&da produkterna kan darffcr omkristalliseras genom kylkristallisation i vatten. Detta 
8r en synnerligen enkel och billig process, som skulle g6ra det mOjligt att iterta och 
&teranv8nda de gasbildande substanserna i skrotade icke utlSsta airbagsaggregat och andra 
liknande pyrotekniskt aktiverade bilsakerhetsdetaljer. 

Uppfinningen har i sina olika delar definierats i de efterfSljande patentkraven och 
brinnhastigheternas beroende av brinntrycket vid olika blandningar mellan de bagge ovan 
diskuterade substanserna illustreras pk bifogade kurva. 

De pk bifogade kurva redovisade f&rsftksvardena togs fram i trycktata fBrsfiksbomber d3r vid 
varje fbrsSkstillfklle samma m3ngd provsubstans i form av pressade h&lpiller fbrbr3ndes 
tillsammans med en hjalp och tryckhdjningssats i form av en standariserad m3ngd hjaipkrut. 
Trycket i fSrsOksbomberna mattes med manometer och resp provsats brinnhastighet 
bestamdes ur tiyckfBrandringskurvoma. DSrvid eriiMlna matvarden framgSr av de pk figuren 
redovisade kurvorna. 



PCT/SE99/02496 

29.12.1999 
7. 

I kurvorna har i samband med de angivna halterna av de olika komponentema beteckningen B 
utnyttjats £6r guanidindintramid och beteckningen A f8r guanylureadinitramid. 
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Case 3714 
PATENTKRAV 

1. Satt att framstalla gasdrivna bilsSkerhetsdetljer av typen aiibags, baitestrSckare, 
uppbl&sbara nackkuddar eller motsvarande, vilkas dari ingiende som gasbildare utnyttjade 
kemiska substanser, f5r den hSndelse detaljen ej kommit till aktiv anvtodning, efter detaljens 
demontering Mn deras ursprungliga installation, i samband med slutet p& deras ordinarie 
anvSndning, kan &tervinnas, k&nnetecknat darav, att dari som gasavgivande pyroteknisk 
substans utnyttjas en i vilken guanidindinitramid, som 2r en i vatten omkristalliserbar 
substans, ing&r. 

2. SStt att i enlighet med krav 1 framstalla efter slutet p4 deras ordinarie anvSndningstid, vad 
avser dari ingiende kemiska substanser, itervinningsbara bilsakerbetsdetaljer kSnnetecknat 
darav att, som gasavgivade substans utnyttjas en, till dnskad brinnhastighet genom 
inblandning av en dartill avpassad mangd guanylureadinitramid uppblandad 
guanidindinitramid . 

3. Satt att i enlighet med kraven 1 eller 2 Stervinna namnda kemiska substanser 
guanidindinitramid resp guanylureadinitramid kSnnetecknat darav att att detta genomfSrs 
som kylkristallisation i vatten vid olika temperaturer. 

4. Pyroteknisk gasbildare for gasdrivna bilsakerbetsdetaljer sSsom aiibags , baltesstrackare etc 
framstalld i enlighet med sattet enligt kraven 1-3 kinnetecknad darav att den innefattar 
guanidindinitramid som gasbildande substans. 

5. Pyroteknisk gasbildare enligt krav 4 kfinnetecknad darav att dess huvudkomponent utgdrs 
av guanidindinitramid vars brinnhastighet reglerats till 6nskat v3rde genom en inblandning av 
dartill avpassade mangder guanylureadinitramid. 

6. Pyroteknisk gasbildare i enligt krav 4 och 5 k&nnetecknad darav att den innefattar mer an 
50 vikts-% guanidindinitramid. 
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9. 



7. Pyroteknisk gasbildare eriligt kray 4-6 k&nnetecknad darav att den anvandes pressats till 
pillerfomTeventuellt tillsammans med ett bindemedel vars totala halt darvid i sa fall ej 
Cverstiger 10 vikts-%. _ ! " 1 
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Case 3714 
Sammandrag 

Fareliggande uppfinning hanfSr sig till ett satt att framstSlla i handelse av att de ej kommit till 
anvandning atervinningsbara gasavgivade pyrotekniska satser i fSrsta hand avsedda £8r. ';- 
gasdrivna bilsakerhetsdetaljer sasom airbagaggregat, baltesstrSckare uppblasbara nackkuddar 
mm. Uppfinningen innefattar Sven dylika satser. Uppfinningen kannetecknas framst av 
utnyttjandet av guanidindinitramid eventuellt kombinerat med guanylureadinitramid som 
gasbildande substanser i dessa typer av produkter. 



